This paper investigates the role of external auditors in banking sector supervision from a theoretical, institutional and empirical perspective. We first present a simple principalagent framework that highlights the importance of several institutional characteristics in determining the optimal involvement of external auditors in supervision. We then construct a new index that captures the degree of involvement of external auditors in the oversight of the banking sector in 115 countries. Consistent with our theoretical arguments, we find that countries that increase the role of central banks in supervision are also more likely to involve auditors, suggesting that the added complexity of a supervisory function is likely to benefit from the expertise of an external auditor. Having experienced a financial crisis is also associated with a higher use of auditors, particularly among central banks with an increasing role in supervision, which suggests some reputational concerns of the supervisor. Finally, we show that higher audit quality is associated with an increased involvement of auditors in supervision.
INTRODUCTION
In the aftermath of the 2008 Global financial crisis, researchers and policymakers alike have pointed to the weakness of banking supervisory frameworks as one of the leading causes of the crisis (see Merrouche and Nier, 2010; Kupiec et al., 2017) . An effective supervision technology ought to detect, well in advance, potential threats to the safety and soudness of the banking sector. Previous research has explored various aspects of banking regulation that can achieve such objectives, including bank capital requirements, regulatory treatments of non-performing loans and provisions or disclosure requirements. 1 However, little attention has been directed towards another important aspect of financial sector oversight, i.e. the use of external auditors in the implementation of specific banking supervisory tasks.
The involvement of auditors, as private financial gatekeepers, can improve the credibility of the overall supervisory setting, as auditors generally have a beneficial influence on the behaviour of regulated firms, or banks in this case. 2 For this reason, numerous initiatives on the global regulatory framework (such as the Basel Committee on Banking Supervision 2008, 2014) have recommended a tight relationship between banking supervisors and external auditors to enable an effective information exchange. The supervisor can request external auditors to perform different kinds of tasks, at times going beyond the standard audit report. However, the involvement of private actors in implementing public tasks can carry risks. For example, the supervisor can incur reputational costs given that auditors are private firms with potentially close ties to the regulated financial institutions. Similarly, the expected quality of the auditing reports defines the relative confidence with which supervisors can trust the information that auditors release. 3 In this paper, we present a simple principal-agent framework that highlights the costs and benefits of involving external auditors in banking supervision. We show that the optimal involvement of external auditors depends on several institutional and country-specific factors. These include: (i) the expected benefits in terms of financial sector oversight brought on by the auditor, (ii) the quality of the auditing function and (iii) the perceived costs of auditor involvement, such as reputational concerns. We then test this hypothesis empirically by taking a positive approach and investigating whether the actual level of auditor involvement in a broad set of countries is related to the country-specific institutional characteristics underlined in our model.
To this end, we first develop a new measure that captures the level of Auditors' Involvement in Supervision, which we call the AIS Index. This new index is based on nine institutional characteristics of external auditing in the banking sector across the world, as surveyed by the 1 See, among others, Merrouche and Nier (2010) , Cihak et al. (2013 ), De Chiara et al. (2018 , Aparicio et al. (2018) , Anginer et al. (2018) , Valencia et al. (2018) , Cabrera et al. (2018) , Hwa et al. (2018) . 2 Accounting credibility has been shown to trigger positive spillovers in various ways. For example, Alvis (2015) shows that accounting credibility can increase a firm's ability to fund its investments. 3 In this respect, the 2008 Global financial crisis has not only revealed the shortcomings in the overall architecture of banking supervision, but also stressed the necessity to increase the quality of external auditing (Humphrey et al., 2009 ; Basel Committee on Banking Supervision, 2014; Masciandaro and Quintyn, 2014) . For example, the financial turmoil has led many to wonder whether the prevailing accounting models fairly represent the banks' business models (Blankespoor et al., 2013) . World Bank in 2007 and 2012. We employ the AIS Index to systematically assess the state of banking supervision in a large sample of 115 countries.
We find that countries generally adopt high levels of auditor involvement in supervision, scoring on average 7.7 out of a maximum of 9 points, in 2007. Nonetheless, this involvement has increased even further in 2012. Countries generally require that external auditors cooperate closely with the supervisor, however less stringent requirements are in place regarding the statute and qualification of the auditors.
We then provide a series of proxies for the costs and benefits of involving auditors in supervision highlighted in our theoretical framework and investigate their relative importance in explaining the increased involvement of auditors in banking supervision observed between the two World Bank surveys. As such, our baseline model is an ordered logit model that looks at the changes in the AIS index between 2007 and 2012. Our analysis highlights several key determinants of auditors' involvement in supervision. First, we show that countries characterized by lower levels of auditor involvement in 2007 are more likely to increase it, confirming the tendency towards an ever-higher collaboration between supervisors and external auditors. Next, we find that countries that have increased the role of their central banks in supervision from 2007 to 2012 are also more likely to have a higher involvement of auditors in supervision, suggesting that the added complexity of a supervisory function is likely to benefit from the expertise of an external auditor.
We also investigate if having experienced a systemic banking crisis, as a proxy for higher reputational concerns of the supervisor, affects the likelihood of involving external auditors in supervision. We find that this is the case, but only in countries that also assigned more supervisory responsibility to their central bank, suggesting that the added complexity of a supervisory function is likely to benefit from the expertise of an external auditor. These results contribute to the literature that studies the role of financial crises in shaping supervisory and institutional settings (see Romelli, 2018 and Abascal et al., 2019, among others) . Lastly, in line with our theoretical model, we also show that higher audit quality, proxied by a tight oversight of auditors' actions, is associated with an increased involvement of auditors in banking sector supervision.
These results are robust to a series of sensitivity checks including various definitions of the AIS index, alternative empirical specifications and falsification strategies. To the best of our knowledge, this is the first paper to analyse the relationship between external auditing and banking supervision from a theoretical, institutional and empirical perspective. Our findings shed light on the similarities and differences in the supervisory setting around the world. Such knowledge can be particularly useful to assess the degree of convergence among national supervisory architectures in newly established communities of banking supervisors, as it is the case in the European Union (Masciandaro et al. 2011) .
The remainder of the paper is structured as follows. Section 2 develops a theoretical framework to highlight the key factors that drive policymakers' choices in involving auditors in banking supervisory activities. Section 3 proposes an institutional indicator of auditor involvement in supervision and presents some descriptive statistics. Section 4 presents the empirical strategy and results, while Section 5 concludes.
OPTIMAL DESIGN OF SUPERVISORY SETTINGS
In this section, we employ a simple principal-agent framework to study the optimal design of banking supervision involving external auditors. The supervisory technology is characterized by a mix of continuous monitoring and random auditing, where supervisors can delegate the auditing service to an independent audit agency in order to improve information quality and, at the same time, enforce supervisory settings. 4 The level of delegation placed by the supervisor in the external auditing activity can, however, vary. The external auditors may be required to assist the supervisor in different ways, which can range from the drafting of audit reports on financial statements (passive collaboration), to the direct involvement in the supervisory process (active collaboration).
The external auditors' involvement in supervision can improve the effectiveness of supervisory monitoring, notwithstanding the fact that the goals of the two players -supervisor and auditor -are different. Typically, the supervisor is a public bureaucracy that serves the citizens by promoting the safety and soundness of the banking sector, while the auditor is a private firm that evaluates banks' activity.
In order to fulfill their respective mandates, both players implement actions to collect accurate and reliable information on banks. Therefore, a positive spillover can emerge if the supervisor resorts to the auditor's activity to reinforce financial gatekeeping.
However, the external auditors' involvement in supervision is not a free lunch. The use of external auditors in banking supervision might be associated with a certain degree of risk, which depends on three different factors. First, the quality of external auditing, as the usefulness of an auditor's involvement depends on the accuracy of its auditing activity. Second, the supervisory authority should compare the monetary cost of delegating audit activities to external auditors with the cost associated with employing its internal resources. In this case, the opportunity cost is likely to depend on the quantity and quality of the supervisor's staff and any benefits generated by its alternative uses. Finally, the supervisor should evaluate the reputational costs linked to the likelihood of supervisory failures when external auditors are used. External auditors may be prone to act in the benefit of bankers in order to secure future auditing contracts. 5 Thus, the higher the risk of capture, the higher is the risk of supervisory failures. In this respect, economic theory highlights that when market failures are likely, private agents may lack incentives to monitor banks (Stigler, 1971) .
Given these considerations, how can policymakers optimally design a supervisory framework? In what follows, we present a simple theoretical framework that highlights, the pros and cons of involving external auditors in banking sector supervision.
The set-up of the model is based on the three-layer hierarchical agency framework in Kofman and Lawarrée (1993) (see also Dalla Pellegrina and Masciandaro, 2009 ). In the model, a benevolent policymaker sets the rules of the game that involves three players: a supervisor, a banker, and an external auditor. 6 The supervisor aims to maximize social welfare, which, in our model, implies maximizing the number of Safe and Sound Operations (hereafter, !!"#) with respect to the overall number of banking operations. 7 As usual, the banking supervisor and the banker are involved in a classical principal-agent relationship: the banker has private information about the efficiency of banking operations and the supervisor lacks the time or knowledge to perfectly observe this efficiency. As such, the supervisor can employ an external auditor, who can supply additional information.
We assume that the output of an effective supervision is the number of !!"#, which is observable and verifiable by the supervisor. This number depends on two factors, which are private information of the banker: the effort, denoted by $, made by the banker in implementing compliance with banking regulations and a random component, denoted by %, capturing the quality of the environment in which the bank operates. This "environment quality" captures the overall riskiness of banking operations, which can depend on several factors such as the business cycle or the quality of the bank's client portfolio. Hence, upon observing the number of !!"#, the supervisor cannot infer whether the large number of safe and sound operations is the result of a high effort by the banker or due to favorable business conditions, which render the overall banking environment less risky. This leads to a classical principal-agent problem between the banker and the supervisor.
For tractability, we assume that there are two states of the banking environment quality: % & and % ' , corresponding to a bad (low) and good (high) environment quality, with % ' > % & . The bad environment (% & ) occurs with a probability ) and is characterized by a low number of !!"#, while the good environment (% ' ) occurs with a probability (1 − )) and is conducive to a high number of safe and sound banking operations. Assuming linear functions, the number of !!"# is defined as:
where . / denotes the random number of !!"#, $ the banker's effort and % / the quality of the banking environment. The banking supervisor compensates the banker for an effective compliance with banking regulations, through a transfer denoted by 2. The supervisor can also punish the banker for "bad" compliance by applying a punishment 3 4 . As such the banker's expected payoff is represented by: 6 We assume, as usual, that players are risk neutral. 7 At the same time, however, it is possible that those who set regulations -the policymaker and/or the supervisor -do not optimize social welfare, but rather maximize their own private benefits, being captured by themselves (Stigler, 1975) . However, what is clear is that the policymaker and/or his/her bureaucratic agent -the supervisor -defines the rules. Therefore, we can simply assume that the policymaker is the player who evaluates the relative risks of capture (auditor capture vs. political/ supervisory capture).
where 5[7 4 ] represents the bank's expected payoff, 2 the transfer for compliance with the supervisory requirements, 5[3 4 ] is the expected punishment for bad compliance, which depends on the number of !!"# observed by the supervisor and its ability to infer the level of compliance (effort) of the banker. Finally, 9($) is the banker's disutility of effort, which takes the usual quadratic form, given that compliance can be costly for more than one reason, 9($) = ; < ' . Thus, our framework assumes that a compensation scheme is in place, following the standard "carrot and stick" approach. On the one hand, the supervisor defines a rating system (2 or "the carrot"), which rewards the banker for compliance. One can assume that a higher supervisory rating signals a better reputation and can be translated into monetary rewards. At the same time, the supervisor can impose a punishment fee (3 4 or "the stick"), in case of misbehavior, i.e. when it observes a low number of !!"#. As such, the reward variable is a deterministic variable for the banker that is set by the supervisor. The punishment, on the other hand, depends on the total number of !!"# and the ability of the supervisor to infer the level of compliance of the banker. As such, this regulatory fine is conditional on the overall outcome of supervision. 8 Finally, we assume that the payoff of the banker cannot drop below a minimum level, which can be set to zero. One interpretation of this participation constraint (5[3 4 ] > 0) is the closure of the bank: if compliance is too costly -for example in situations where the environment is too unpredictable or risky -the banker can simply interrupt her activity.
As the supervisor cannot infer the banker's effort simply from observing . / , she can hire an external auditor, whose role is to produce a report that is useful to evaluate the compliance of the policies adopted by the banker. Therefore, the external auditor can help disentangle the contribution of external factors from the efforts made by the banker in affecting supervisory outcomes and to allow comparisons between banks. Employing an external auditor entails a certain cost for the supervisor, which we denote by ?.
The external auditor, using her professional skills can (imperfectly) detect environmental quality and, as a result, infer the level of effort exerted by the banker. The auditor observes a signal, denoted by #, that is positively correlated with % and produces a report to the supervisor, denoted by Σ, where Σ ∈ (# & , # ' ) and # ' > # & .
We assume that:
. In other words, the probability that the auditor detects the correct environment quality is r, where the parameter r represents the quality of the auditor's work, i.e. the precision of the signal it sends. The auditor can thus reduce the informational asymmetries existing between the supervisor and the banker. When an auditing service is delegated to an auditor, the 8 Specifically, we assume that this punishment can take a value up to a maximum level 3 GHI (3 4 ≤ 3 GHI ). In equilibrium the punishment can take the maximum value, 3 GHI , without loss of generality, according to the principle of maximum deterrence (see Baron-Besanko, 1984) . cheating banker faces a risk of detection, since the supervisor may ask the auditor to provide evidence of the true effort of banking compliance. The external auditor's activity thus becomes an enforcement device that can provide better quality audits, being an insider to the banking industry. However, such services cannot only be more expensive, but are also subject to the risk that the auditor and the banker might collude. 9 Therefore, the cost of external audit must take into consideration the moral hazard risks associated with the behavior of private auditors. 10 We can now turn to defining the supervisor's objective function. We assume that the supervisor is a benevolent civil servant that wishes to maximize the social utility, denoted by 7 L . 11 This utility depends on the number of safe and sound banking operations (!!"#) and the compensation scheme implemented by the supervisor. Specifically, the objective function of the supervisor can be represented as follows:
where . / is the random number of !!"#, 2 is the compensation provided to the banker through the ranking system, ? is the audit cost and 3 4 is the revenue obtained by imposing punishment fees. Note that 2 can be interpreted as the supervisor's disutility of effort in evaluating the bank and assigning it a certain ranking system, while ? captures reputational costs in case of supervisory failure.
The timing of the model is presented in Figure 1 below. At the beginning of the game, the supervisor designs the incentive scheme, specifying the benefit for the banker, 2, as a function of the efficiency of bank operations as well as a punishment, 3 4 . Then Nature draws the environment quality %, which is observed by the banker but not the supervisor. Upon observing %, the banker decides on her level of effort and output . is realized. The supervisor observes .. If the number of !!"# is high, there is no further action. If the number of !!"# is low, the supervisor can decide to employ an external auditor. We assume the supervisor employs an auditor with probability M(.) in which case, she will pay the cost ? and receive the auditor's report Σ. If the report concludes that the quality of the environment is likely to be high despite the observed low number of !!"# (that is, with probability 1 − C), a punishment fee, 3 4 , is levied. At the end of the game, transfers (and, if applied, punishments) are realized. 9 While we do not model a strategic behaviour by the auditor, it is reasonable to assume that the cost of auditing ? captures not only auditing fees, but also any reputational costs for the supervisor in the case the auditor and the banker collude, and the former produces biased reports about the banker's activity. 10 For simplicity, we assume that audit quality and audit costs are not correlated. However, we can relax this assumption without any loss of generality. 11 The supervisor could alternatively be a bureaucrat. In this case, she is a career-concerned agent as in Alesina and Tabellini (2007) . Having defined the structure of the model, we proceed to identifying the optimal supervisory scheme.
Figure 1. Timing

Supervision without auditing
As a benchmark, we first solve the model under perfect information. In this setting, the effort of the banker is perfectly observable and it is the only determinant of her compensation scheme. There is no role for the auditor in this scenario, so ? = 0. Similarly, as the banker's behavior is perfectly observable, the punishment, 3 4 is also set to zero.
The supervisor thus chooses the optimal efforts and transfers to maximize his objective function, given the two types of environments {% & , % ' } and their corresponding probabilities {), (1 − ))}, as follows:
subject to the banker's participation (or individual rationality) constraint:
The banker's participation constraint implies that she must be compensated at least for the cost of her effort in each state of environment quality. Solving the maximization problem yields an optimal level of effort in each state: $ & = $ ' = 1. As such, the optimal supervisory scheme under symmetric information implies that the supervisor equalizes the marginal private cost of the bank's effort in producing !!"# with the marginal public value of the number of !!"#. At the same time, the supervisor rewards the banker just enough to make her fully compliant with the rules, independently from the quality of the environment: 
As a result, the banker's compensation is independent of the environmental quality and is set such that the banker produces the optimal effort in both states of the world, resulting in perfect compliance.
We contrast this first-best contract with the optimal allocation when there is asymmetric information and no auditor. In this case, the supervisor cannot observe the quality of the environment, nor the banker's effort. This results in a classical second-best contract. According to the revelation principle, the compensation design must satisfy the two standard incentive compatibility constraints:
where Δ% ≡ % ' − % & and we assume $ & ≥ Δ%. These constraints ensure that the banker will exert the level of effort that the supervisor requires.
As usual, only the participation constraint in the low environment (2 & = 9($ & )) and the incentive compatibility constraint in the high environment Z2 ' −
[ are binding at the optimum (see Maskin-Riley, 1984) . As a result, the supervisor's optimization problem is simply:
subject to:
, which simplifies to:
The first-order condition with respect to $ ' yields: (1 − ))(1 − $ ' ) = 0, which results in the first-best level of effort, $ ' = 1. The level of effort in the low-quality environment is:
_ Δ%, which is lower than the socially optimal one. Thus, the solution to the optimization problem results in a second-best contract, where the banker exerts the optimal level of effort in the high-quality environment, while in the low-quality environment, a suboptimal level of effort is exerted.
As usual, in this second-best contract, the banker enjoys an informational advantage, which gives rise to a rent when a suboptimal effort is exerted and claims are made that the low number of !!"# is due to adverse environmental conditions.
Supervision with auditing
Can the outcome of regulation be improved by delegating auditing services to an external auditor? We compare the results above to an arrangement in which supervisors incur a cost ? to obtain a truthful report about the state of the environment.
The timeline of the full model is presented in Figure 1 above. After Nature draws the state of the environment, the supervisor observes the number of !!"#. If the number is low, he may request the auditor, with a given probability, to produce a report Σ. If the auditor, who observes an imperfectly correlated signal about the state of the environment, concludes that the environment is likely to be good, the supervisor will infer that the lower number of !!"# is the result of insufficient compliance on the part of the banker. In this case, the banker will suffer the punishment, 3 4 . In other words, the fee policy is associated with the presence of the auditor. Therefore, the fee can be a proxy of the revenues associated with the auditors' involvement in supervision.
In this scenario, the supervisor will choose $ & , $ ' , 2 & , 2 ' and M to maximize the following objective function:
where the first two constraints are the individual rationality constraints under the low and highquality environment, while the third constraint is the incentive compatibility constraint in the high-quality environment, which, as usual, is the one binding at the optimum. Note now that constraints take into account the fact that, in the low output outcome, the bank can incur a punishment, 3 4 , if the supervisor chooses to employ an auditor, i.e. with probability M. Depending on the parameters of the model, the supervisor can choose not to hire an auditor (M = 0); always hire an auditor (M = 1); or hire an auditor with a probability M > 0. In Appendix A, we show that at the optimum, the auditor is used, i.e. M > 0, if the following condition holds: 12
In other words, an auditor is used as long as the benefits (punishment 3 4 ) are greater than the weighted cost of relying on an external auditor's report. The probability of involving an external auditor in supervision is increasing in a function denoted, Ω, as follows:
Intuitively, this probability will depend on three structural factors: a) the expected benefits, 3 4 ; b) the audit quality, r; and c) the costs, Z, of involving an auditor in supervision.
Straightforward comparative statics allow us to see how the probability of employing external auditors in supervision relates to each of these three factors. First, it is evident that the more a policymaker is convinced that auditors' involvement increases the credibility of the supervisory setting, the higher is the likelihood that she will adopt a policy framework that increases the role of auditors:
At the same time, higher costs of involving the auditors reduce their involvement:
Finally, auditing quality increases the optimal involvement of auditors:
Thus, the simple model in this section highlights some key institutional factors that might influence the national regulation governing the relationships between supervisors, the banking sector and auditing firms. In the model, the effectiveness of supervision depends essentially on two main drivers: the specific efforts made by banks to comply with policies and the general environment in which these institutions operate. The regulator aims to define a setting where the incentives for all the players (supervisor, bankers and auditing firms) are aligned. The crucial difficulty in addressing this is that, in general, uncertainty and industry-specific asymmetric information characterize the banking business.
We have shown that, when information is asymmetric, the effectiveness of public supervisory actions can be increased by resorting to external auditors. If bankers know that the action of public supervisors can be strengthened by involving private auditors, the credibility of the supervisory architecture will be enhanced.
Therefore, the first condition that the auditors' involvement in supervision has to match is linked to the quality of auditing reports: higher quality increases expected public gains. However, auditors' involvement is not a free lunch. Clearly, the external auditor can provide better quality audits if she is an insider in the banking industry, but, at the same time, this expertise can come at higher costs and a higher risk of capture, given the auditor's proximity to the industry.
Given these theoretical considerations, the probability that the supervisor engages external auditors in the banking supervision should depend on a series of country-specific factors. Specifically, the characteristics identified in our theoretical framework can be summarized as follows:
Empirical hypothesis: The probability of involving external auditors in banking sector supervision is higher (i) the larger the expected benefits in terms of financial sector oversight brought on by the auditor; (ii) the better the quality of the auditing function; (iii) the lower the (perceived) costs of auditor involvement.
We test this conjecture empirically in the next section. The first step in this analysis entails the creation of a measure of the level of involvement of auditors in banking sector supervision.
We then investigate what explains changes in the degree of auditor involvement in banking sector supervision between 2007 and 2012 in a broad sample of countries.
INSTITUTIONAL FRAMEWORK
The theoretical framework presented in Section 2 predicts that external auditors' involvement in supervision depends on well-identified structural country characteristics such as auditing quality, expected reputational benefits and expected costs. To test the empirical validity of these theoretical arguments, we first build a new measure that captures the degree of auditors' involvement in supervision in a broad set of countries.
The Auditors' Involvement in Supervision Index
This section introduces the Auditors' Involvement in Supervision Index (AIS Index) that captures the degree to which external auditors are involved in banking supervision. To do so, we collect information from the 2007 and the 2012 Bank Regulation and Supervision Surveys of the World Bank that cover up to 142 countries (see Barth et al., 2004 and 2013) . Given our research questions, we restrict our attention to the part of the survey concerned with external auditing requirements (area 5).
The construction of the index is focused around three sets of qualitative characteristics of supervisory regimes: a) auditor requirements, b) auditing requirements, and c) auditorsupervisor relationship. This information is collected through "Yes" or "No" questions, which we transform into a set of binary variables that allow us to create a composite index.
Concerning the first point on auditor requirements, we consider a) whether an audit by a professional external auditor is required for all commercial banks in each country. The obligation to employ an external auditor translates into a higher AIS index. Furthermore, the obligation of having an external auditor can be imposed with various degrees of severity. Therefore, we ask whether auditors must: b) obtain a professional certification and c) satisfy specific requirements. Overall, the AIS Index associated with auditor requirements ranges between 0 and 3, with higher values implying higher levels of auditors' involvement.
Secondly, we consider the legislative requirements associated with auditing standards. The auditing requirements level is higher if: a) the auditors conduct their audits in accordance with International Standards on Auditing, b) the audit report has to be publicly disclosed, c) the auditors' report on the financial statement has to be delivered to the supervisor, and contains d) information on bankers' misbehavior. Therefore, the AIS Index associated with auditing requirements goes from 0 to 4.
Finally, the AIS Index captures information regarding any kind of active collaboration between the auditors and the supervisors (auditor-supervisor relationship). This component of the index is higher if: a) the supervisor has the right to meet with the auditors without the approval of the bank, and b) the supervisor has the power to take actions against the auditors. Thus, the AIS Index associated with the auditor-supervisor relationship assumes values between 0 and 2.
Summing up the values assigned along the three different components of the AIS Index, we compute, for each country in our sample, an overall index that captures the use of external auditors in supervision, ranging from 0 to 9. 13 Table 1 shows the subset of questions from the 2007 and the 2012 Bank Regulation and Supervision Surveys of the World Bank that have been considered in the construction of the AIS Index. This table also reports the p-values of the ttest of the equality of the means between the different sub-component of the AIS index across the two versions of the Bank Regulation and Supervision Survey. The tests reject the null hypothesis of equality for all the points regarding the auditing requirements, as well as on the power of the supervisor to take actions against the external auditors, suggesting that significant changes took place between the two surveys. Appendix Table B .1 provides information on the list of analyzed countries and the level of the AIS Index in 2007 and 2012. . In cases where the supervisor identifies that the bank has received an inadequate audit, does the supervisor have the powers to take actions against the external auditor 
Auditors' Involvement in Supervision: an overview
Employing the newly created AIS Index, we provide an overview of the state of auditors' involvement in supervision around the world. In particular, we focus on the pre and post Global financial crisis period, using the latest two versions (2007 and 2012) of the Bank Regulation and Supervision Survey of the World Bank, available in both periods for a maximum of 115 countries.
Overall, the mean level of the 2012 AIS Index is equal to 8, out of a theoretical maximum of 9, while its mean value was of 7.7 in 2007. Figure 2 shows the distribution of the AIS Index and suggests a clustering of countries around the medium-to-high levels of external auditors' involvement in banking supervision in both surveys. In addition, it is worthwhile noticing that, in 2007, 68% of the countries in our sample were characterized by an AIS Index that ranged between 8 and 9, and this percentage increased to 75% as of 2012. Similar evidence is obtained when looking at the three sub-indices of the AIS Index, presented in Figure 3 . The average value of the auditor requirements indicator in 2012 is 2.8 (out of 3, i.e. 93%), while the median value is 3. The average value of the indicator on auditing requirements is equal to 3.6 (out of 4, i.e. 90%), with a median level of 4. Finally, the indicator of auditor-supervisor relationship totalizes an average of 1.6 (out of 2, i.e. 80%) and its median value is equal to 2. These statistics suggest an overall high involvement of external auditors in supervision with lower values only in terms of auditor requirements. Moreover, given that the two surveys used to build the AIS Index were conducted before and after the 2008 Global financial crisis, we also look at whether significant difference in the evolution of this index are present in crisis as compared to non-crisis countries. A number of recent studies have pointed to the weakness of supervisory frameworks as one of the leading causes of the 2008 Global financial crisis (see, among others, Merrouche and Nier, 2010) . In particular, Cihak et al. (2013) provide new evidence on regulatory and supervisory practices around the world in the context of this crisis. They highlight that countries experiencing a crisis were characterized by a systematically less stringent regulatory environment, in particular with regards to capital and disclosure requirements.
As the presence of an external auditor is likely to be associated with a more stringent supervisory setting, it is interesting to look at whether countries that experienced a crisis were also characterized by lower levels of the AIS Index as compared to non-crisis countries. We consider as crisis countries those that experienced a systemic and/or borderline banking crisis in 2007-08, as classified by Laeven and Valencia (2013) . Figure 4 shows a comparison between the average AIS Index of crisis versus non-crisis countries in 2007 and 2012. This figure shows that crisis countries were, on average, characterized by a slightly lower external auditor involvement in supervision prior to 2007, although the difference is not statistically significant at conventional levels. In addition, both groups of countries experienced an increase in the AIS Index between 2007 and 2012. One potential explanation for this increase might be associated with the fact that following a financial crisis the reputational concerns of supervisors increased, which our model suggests will lead to a higher probability of involving external auditors in supervision. Thus, Figure 4 points to potential changes in policy preferences regarding the arms-length relationship between private gatekeepers and banking supervisors following episodes of systemic financial crises, which is one hypothesis we explore in the next section.
EMPIRICS
The theoretical framework in Section 2 identified a series of institutional characteristics that might influence the choice of involving auditors in banking sector supervision. In this section, we test these predictions empirically by looking at the changes in the AIS index over time. Specifically, we assume that legislative reforms that require a higher level of auditor involvement in supervision (higher values of the AIS index) are related to the same set of factors that have been shown to determine the equilibrium probability of employing an external auditor. Recall that these factors relate to: a) the expected benefits for the supervisor; b) the audit quality and c) the costs of involving an auditor in supervision.
Formally, the baseline model tested is as follows: Laeven and Valencia (2013) over the period 2007-2011. Finally, X is a vector of proxies for other institutional factors suggested by the theoretical framework in Section 2. Given the discrete, ordinal nature of the AIS Index, the baseline estimation uses an ordered logit model that allows for multiple discrete outcomes to be ranked. We include the lagged value of the AIS index to capture the fact that countries characterized by higher values of this index in 2007 might have smaller room to improve their degree of external auditors' involvement in supervision. Similarly, we include a measure of changes in broader supervisory practices from 2007 to 2012, proxied by the index proposed in Cihak et al. (2013) . Δ!s)$Ctu#DCv )Cwxyux$# captures the fact that reforms in auditor involvement are likely to take place alongside other reforms in the supervisory structure of a country. These first two covariates capture important features of institutional reform processes suggested by a growing literature, namely that reforms are strongly path dependent and occur together with other institutional changes (see also, Abiad and Mody, 2005 , Giuliano et al., 2013 , Gokmen et al, 2017 , Masciandaro and Romelli, 2018 .
Next, we control for the expected benefits and potential costs for the supervisor of involving auditors in supervision. To do so, we first note that in 72% of countries in our sample, the central bank is the main supervisor of either the banking or the entire financial sector. Our hypothesis is that, if the supervisory role of the central bank is extended, i.e. it becomes more involved in supervision, the expected benefits of involving external auditors also increase. This is because financial supervision has not traditionally been the main role of central banks and, as such, the added complexity of a supervisory function is likely to benefit from the expertise of an external auditor. To capture changes in the role of the central bank in financial supervision, we employ two indices constructed by Masciandaro and Romelli (2018) . The first, is a dummy variable that takes the value of one if the central bank is involved in banking supervision, while the second is an index that captures the degree of central bank responsibility in supervising the entire financial sectors, i.e. the banking, insurance and financial markets. We control for the change in these variables between 2007 and 2012 to capture an increasing role of central banks in supervision.
Our main proxy for the potential costs of involving an auditor in supervision is an indicator variable for countries that have experienced a banking crisis during the period considered. As banking crises are often seen as a supervisory failure, supervisors in these countries might face higher reputational costs after the crisis and our model in Section 2 suggests this should affect the probability of involving auditors in supervision.
Finally, vector X includes other proxies for the institutional characteristics suggested by our theoretical framework to affect the probability of involving external auditors in supervision. Specifically, the benefits of involving external auditors in supervision should be higher in countries with more developed credit markets that entail a more complex supervisory function. Similarly, involving external auditors should yield higher benefits in environments where information asymmetries are higher. Djankov et al. (2007) collect data on the degree of information sharing in a large set of countries and argue that countries that have public credit registries as well as private credit bureaus are likely to be characterized by less information asymmetries. They also show that this institutional setting is associated with a higher financial sector development. We thus include a measure of the share of private credit to GDP to capture the degree of credit market development and a dummy variable for the presence of public credit registries as a proxy of information asymmetries in the country. We employ these variables with a lag, i.e., use their value in 2011.
We have also argued that the benefits of including an auditor also increase with audit quality. As audit quality is difficult to quantify, we include several proxies for this factor. First, we consider a measure of regulatory quality to capture the overall regulatory environment in a country. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development (see Kaufmann et al., 2010) . We also control for the number of actions taken by the supervisor against banks and auditors, respectively. This data is obtained from the 2012 Bank Regulation and Supervision Survey of the World Bank. This variable not only suggests a tight regulatory environment but can also be considered a good proxy for audit quality, as external auditors in these countries are less likely to collude with the banking sector. We also include a measure of the number of the ten biggest banks supervised by the big four auditing companies (Big4), as the higher audit standards of these international auditors can also suggest a higher overall audit quality.
Finally, we also control for the level of GDP per capita as a proxy for economic development and a country's legal origin, which has been shown to be one of the most important determinants of the legal environment and investor protection in a country. The Common Law Legal Origin is a dummy variable that takes the value of one in countries characterized by a common law legal system. 14
Main results
The results from the baseline specification in Eq. (11) are presented in Table 2 . We control for a status quo bias in all specifications by including past levels of the index and a measure of overall changes in supervisory framework following Cihak et al. (2013) . In line with previous literature, we find that status quo matters as countries with a lower level of the AIS Index have a higher likelihood of increasing the involvement of external auditors in supervision. At the 14 All explanatory variables considered are detailed in Appendix Table D.1. Due to data availability for these covariates, the results of the empirical analysis section focus on a smaller sample of countries. However, Appendix Table D .2 shows that the distribution of changes in the AIS Index is similar between the full sample and this restricted sample of countries. same time, reforms in auditor involvement are more likely when overall supervisory practices also change, suggesting reforms processes come in waves. (2007) is the degree of external auditors' involvement in supervision in 2007. ΔCentral Bank as Supervisor / Central Bank as Financial Sector Supervisor captures the change in the degree of central bank involvement in banking sector and financial sector supervision, respectively between 2007 and 2012. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. ΔSupervisory Practices captures the changes in supervisory practices adopted by a country in 2012 as compared to 2007. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development. Actions vs Banks/Auditors provides information on the number of actions that have been taken by the supervisor in the period 2006-2010 against banks/auditors. Big4 is a measure of the number of the ten biggest banks supervised by the big four auditing companies in the country. Common Law Legal Origin is a variable for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in 2011. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
Next, we control for the benefits of involving auditors in supervision by looking at countries where central banks have an increased role in supervision. This is captured by the DCentral Bank as Supervisor variable in columns (1)-(3) and DCentral Bank as Financial Sector Supervisor variable in columns (4)-(6). All coefficients are positive and statistically significant, suggesting that countries that have assigned supervisory powers to their central bank have a higher likelihood of increasing the involvement of auditors in supervision. Therefore, reforms in the auditors' involvement in supervision are more likely to happen when the supervisory tasks of the central bank increase, i.e. when the benefits of delegating audit to an external auditor are likely to be larger. At the same time, we find little evidence that reputational concerns of a supervisor as proxied by the crisis dummy is correlated with the decision to appoint an external auditor. Apart from these baseline covariates, columns (2) and (5) add a series of proxies for audit quality. Specifically, we control for a measure of regulatory quality proxied by the number of punishments undertaken by supervisors against banks (Actions vs Banks) and auditors (Actions vs Auditors). We also include a measure of the number of the ten biggest banks supervised by the big four auditing companies (Big4). Of these additional controls, only the Actions vs Auditors is robustly associated with an increased involvement of auditors in supervision. As a higher number of actions against auditors is likely to capture a better audit quality, this result supports our theoretical argument in Section 2.
Finally, columns (3) and (6) add the share of private credit to GDP to capture the degree of credit market development and a dummy variable for the presence of public credit registries as a proxy of information asymmetries in the country. These columns also control for a country's legal origin and GDP per capita. None of these additional co-variates are robustly correlated to the probability of reforming the degree of auditors' involvement in supervision. 15 Overall, this first set of results suggests that supervisors are more likely to involve auditors when the benefits of doing so are higher, i.e. when central banks are more involved in supervision or when the audit quality is high. Reputational costs proxied by past systemic banking crises seem to matter less. In the next sub-sections, we test the robustness of these results to different variable definitions and empirical specifications.
Principal Component Analysis
In its current form, the index of external auditors' involvement in supervision assigns an equal weight to each of its components and disregards the actual contribution of each variable in explaining the overall variation of the index. Principal component analysis can be helpful in this context. Specifically, in this section, we employ a principal component analysis to extract the weight to assign to each component of the index given their importance in the variation of the overall index. Once we have extracted these weights, we re-compute the AIS Index accordingly. Table 3 repeats the same econometric exercise presented in Table 2 by replacing both the dependent variable, ΔAIS Index, and its lagged level with the recomputed index using the weights extracted from the principal component analysis. The results from these new estimations are similar to those in Table 2 and confirm the importance of status quo, central bank involvement in banking and financial supervision and audit quality in explaining the changes in the AIS index from 2007 to 2012. 15 One concern is that some of the institutional characteristics we include do not vary significantly over time.
We check the robustness of our results by solely focusing on the sub-set of institutional variables that have changed between 2007 and 2012. These results are presented in Appendix (2007) is the modified degree of external auditors' involvement in supervision in 2007. ΔCentral Bank as Supervisor/ Central Bank as Financial Sector Supervisor captures the change in the degree of central bank involvement in banking sector and financial sector supervision, respectively between 2007 and 2012. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. ΔSupervisory Practices captures the changes in supervisory practices adopted by a country in 2012 as compared to 2007. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development. Actions vs Banks/Auditors provides information on the number of actions that have been taken by the supervisor in the period 2006-2010 against banks/auditors. Big4 is a measure of the number of the ten biggest banks supervised by the big four auditing companies in the country. Common Law Legal Origin is a variable for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in 2011. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
The role of central bank independence
One of the main determinants of reforms in auditors' involvement in supervision was found to be the increased role of the central bank in financial sector supervision. At the same time, the presence of a financial crisis played a lesser role. One might argue, however, that the changes in central bank involvement in supervision follow episodes of financial distress, which are often seen as a supervisory failure (see Masciandaro and Romelli, 2018) . To test this hypothesis, Table 4 replicates our main estimates by adding an interaction term between the measure of changes in the degree of central bank involvement in supervision and the crisis dummy. This interaction captures the effect of an increasing role of central banks in supervision, in countries that have experienced a financial crisis. The model including these interactive terms is presented in Table 4 . Columns (1)-(2) employ the equally weighted AIS index, while columns (3)-(4) the AIS index using PCA weights. Across these estimations, the interaction term between the change in central bank involvement in supervision and the crisis dummy is statistically significant at the 5% level. The positive sign of these coefficients suggests that, among crisis countries, those that have placed more supervisory powers in the hand of the central bank are also more likely to have increased their involvement of auditors in supervision.
These results confirm the importance of the degree of central bank involvement in supervision, i.e. situations in which the benefits of increasing auditors' involvement in supervision are higher, given the various tasks in which monetary policy institutions might be involved. At the same time, a longstanding literature has focused on the concept of credibility of central banks and the costs associated to the loss of such credibility. This issue is even more relevant in contexts in which the central bank is more independent. As such, the reputational costs in terms of lost credibility ought to be higher among the most independent central banks that are also involved in financial sector supervision. We thus expect these supervisors to be more likely to involve external auditors in supervision.
In order to capture this mechanism, Columns (5)-(8) in Table 4 look at the probability of implementing a reform in the AIS index among countries that have highly independent central banks whose role as a supervisor has increased. This effect is captured by an interaction term between the changes in the degree of central bank involvement in banking and financial sector supervision and the degree of central bank independence (CBI). We obtain a dynamic index of CBI from Romelli (2018) . The positive and statistically significant coefficients of these interaction terms suggest that changes in the AIS Index are higher in countries that have increased the involvement of their central bank in supervision, in contexts in which the central bank is more independent. The dependent variable is ΔAIS Index, i.e. the change in the AIS Index between 2007 and 2012, where the AIS index is computed using equal weights in columns (1)-(4) and the Principal Component Analysis (PCA) weights in columns (5) Banks/Auditors provides information on the number of actions that have been taken by the supervisor in the period 2006-2010 against banks/auditors. Big4 is a measure of the number of the ten biggest banks supervised by the big four auditing companies in the country. Common Law Legal Origin is a dummy for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in 2011. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
Robustness checks and causality
We test the sensitivity of our results to alternative empirical strategies. A related methodological approach is to look at the determinants of the level of the AIS Index, as opposed to the change in the index. Assuming that the same set of factors can explain the level of auditors' involvement in banking supervision, we now estimate the following model: experiencing a systemic banking crisis as defined in Laeven and Valencia (2013) over the period 2007-2012; while X is the same vector of country characteristics employed in the previous section. Looking at the level as opposed to the changes in the index will also allow us to investigate the role of these covariates on the different components of the AIS Index, not just its overall level. As such, Columns (1), (2) and (3) in Table 5 show the OLS estimations for each of the three sub-indices related to auditor and auditing requirements, as well as, auditor-supervisor relationship. Columns (4) and (5) look at the aggregated AIS Index computed using equal weights and principal component weights, respectively. Overall, the results obtained are qualitatively similar to the ordered probit estimations, both for the overall level as well as the sub-components. In addition, we find that GDP per capita is robustly linked to the level of the indices, suggesting that more developed economies have, on average, a higher involvement of external auditors in banking supervision. The dependent variable in column (1) is the 2012 level of the sub-component of the AIS Index related to auditor requirements, in column (2) related to auditing requirements, while in column (3) to auditor-supervisor relationship. The dependent variable in columns (4)-(5) is the AIS index in 2012, computed using equal weights in column (4) and the Principal Component Analysis weights in column (5). AIS Index (2007) is the degree of external auditors' involvement in supervision in 2007. Central Bank as Supervisor Index/ Central Bank as Financial Sector Supervisor Index captures the degree of central bank involvement in banking and financial sector supervision in 2011. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. Supervisory Practices captures the supervisory practices in a country in 2011. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development in 2011. Common Law Legal Origin is a variable for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in 2011. A constant term is included but not reported. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
Our results show a robust link between various institutional settings and both the level as well as change in the AIS index. In this initial exploration of the link between auditor involvement in supervision and institutional factors, we have not addressed issues of causality and simply discuss some robust correlations. However, it is important to note that some of the results are subject to endogeneity and omitted variables biases. Specifically, the close link between changes in central bank involvement in supervision and changes in auditor involvement can be subject to reverse causality concerns or be driven by the same omitted factors. Given the limited time span of our data, addressing issues of causality can be cumbersome. Nonetheless, we provide several tests where we attempt to mitigate these concerns. 16 First, we test the robustness of the results presented in Table 5 by running generalized method of moments (GMM) estimations. Specifically, we aim to instrument the level of the indices of involvement of central banks in supervision using their lagged values to control for reverse causality concerns. To do so, we first need to extend the time series dimension of our data. As the full set of variables employed in constructing the AIS index collected from the World Bank Survey are only available for 2007 and 2012, we create a restricted version of the AIS Index, based on the set of information available in the three most recent vintages of the World Bank's Bank Regulation and Supervision Survey, i.e. 2003 The results of these estimations are presented in Appendix Table D .2, where the AIS Index, Central Bank as Supervisor and Central Bank as Financial Supervisor are instrumented by their lagged values. The Hansen (1982) test of overidentifying restrictions suggests that this set of instruments is valid. The instrumented indices of central bank involvement in supervision are still robustly related to the level of the AIS Index, suggesting they are important drivers of reforms in the degree of external auditors' involvement in banking supervision.
Second, we perform a series of Placebo tests by randomizing the indices of central bank involvement in banking and financial sector supervision across the sample of countries in Appendix Table D .3. The lack of significance of the randomized change in these indices confirms that the link between changes in the degree of auditors' involvement and the variations in central bank involvement in supervision is robust and not an artifact of the data.
CONCLUSION
This paper studies the determinants of external auditors' involvement in banking sector supervision from a theoretical and empirical perspective. First, in a simple principal-agent framework, we highlight the importance of several country-specific institutional characteristics in determining the optimal involvement of external auditors in supervision. The model suggests that one size does not fit all: each national policymaker must form expectations regarding the potential benefits and costs from external auditor involvement in banking supervision, which depend on, among others, the quality of auditing reports and the risk of capture of auditors by the financial sector. Therefore, rather than pursuing a normative analysis, in the empirical part of the paper, we take a positive approach and propose a new index that captures the actual level of external auditor involvement in banking supervision in a broad set of countries. To this aim, we collect information from the 2007 and 2012 Bank Regulation and Supervision Surveys of the World Bank for a sample of 115 countries and build a new index called Auditors' Involvement in Supervision (AIS Index). In constructing this index, we consider three sets of qualitative characteristics of supervisory regimes: auditor requirements, auditing requirements and the auditor/supervisor relationship. We employ this institutional indicator to analyze, in a systematic way, the state of auditors' involvement in supervision. We find that the average level of the AIS Index in 2012 is equal to 8 out of a maximum of 9, suggesting a high level of auditors' involvement in banking supervision across the world.
Guided by the theoretical model, we then provide a set of proxies of the most important institutional characteristics that can explain the likelihood of reforming the degree of auditors' involvement in banking supervision. We find that countries that have increased the role of their central banks in supervision from 2007 to 2012 are also more likely to involve auditors in supervision, suggesting that the added complexity of a supervisory function is likely to benefit from the expertise of an external auditor. We proxy the costs of involving an auditor by the reputational failure of supervisors that have experienced a systemic banking crisis over the period considered. We show that, among countries that have increased the role of their central bank as supervisor, those experiencing a financial crisis are also more likely to involve auditors in supervision. Finally, we find that countries characterized by lower levels of the AIS Index have the highest probability of reforming the involvement of external auditors in supervision, suggesting that the reform process is path-dependent. The likelihood of reforms is also affected by other changes in the supervisory practices taking place in a country, as well as by the quality of auditing and/or regulation of a country.
These results bring new insights into the institutional determinants of supervisory frameworks across countries and can help understand the main drivers behind the reforms undertaken by countries since the Global financial crisis.
APPENDIX A
The solution to the optimization problem in Section 2.3 is presented below.
The optimal supervisory framework in Eq. (9) has the Lagrangian:
We are interested in positive solutions, i.e., $ & > 0, $ ' > 0, y & > 0, y ' > 0. As such the remaining Kuhn-Tucker conditions for the maximization problem above are:
From (2) and (3) it follows that $ ' = 1, while from (1) Authors AIS Index (PCA) Auditors' Involvement in Supervision Index developed in this paper using the weights obtained from the principal component analysis.
Authors
Central Bank as Supervisor Index A dummy variable that takes the value of one if the central bank is responsible for the supervision of the banking sector. Masciandaro and Romelli (2018) and Barth et al. (2013) Δ Central Bank as Supervisor Index
A dummy variable equal one if a supervisory reform that increased the degree of central bank involvement in banking supervision occurred between 2007 and 2012. Masciandaro and Romelli (2018) and Barth et al. (2013) Central Bank as Financial Sector Supervisor Index An index of the degree of central bank involvement in financial sector supervision that ranges from 1 to 6. A higher value indicates a higher concentration of supervisory powers in the hand of the central bank. The variable takes value 6 if the central bank has full responsibilities for the supervision of the entire financial system, 5 if banking and securities market supervision are in the hand of the central bank, 4 if banking and insurance sector supervision are in the hand of the central bank, 3 if the central bank is only responsible for banking supervision, 2 if the central bank is partially responsible for banking supervision, and 1 if the central bank is not involved in supervision. Masciandaro and Romelli (2018) Δ Central Bank as Financial Sector Supervisor Index A variable that captures the change in the degree of central bank involvement in financial sector supervision between 2007 and 2012. Masciandaro and Romelli (2018) The dependent variable is the DAIS Index, i.e. the change in the AIS Index between 2007 and 2012. AIS Index (2007) is the degree of external auditors' involvement in supervision in 2007. ΔCentral Bank as Supervisor Index/ Central Bank as Financial Sector Supervisor Index captures the change in the degree of central bank involvement in banking sector and financial sector supervision, respectively between 2007 and 2012. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. ΔCB as Supervisor Index/ Central Bank as Financial Sector Supervisor Index * Crisis is the interaction term between the change in the degree of central bank involvement in banking and financial sector supervision between 2007 and 2012 and the Financial Crisis dummy. ΔCB as Supervisor Index/ Central Bank as Financial Sector Supervisor Index * CBI is the interaction term between the change in the degree of central bank involvement in banking and financial sector supervision between 2007 and 2012 and the degree of independence of the country's central bank. ΔSupervisory Practices captures the changes in supervisory practices adopted by a country in 2012 as compared to 2007. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level. The dependent variable is a restricted version of the AIS Index in 2007 and 2012. Central Bank as Supervisor Index/ Central Bank as Financial Sector Supervisor Index captures the degree of central bank involvement in banking and financial sector supervision in 2011. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. Supervisory Practices captures the supervisory practices in a country in 2011. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development in 2011. Common Law Legal Origin is a variable for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in the country. The p-value of the Hansen J overidentification test is reported in square brackets. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
Appendix
Appendix Table D.3: Drivers of reforms in the AIS index
(1) (2) (3) (4) (5) (6) AIS Index (2007) -0.7727*** -0.9879*** -0.7685*** -0.9841*** -0.8685*** - The dependent variable is DAIS Index, i.e. the change in the AIS Index between 2007 and 2012. AIS Index (2007) is the degree of external auditors' involvement in supervision in 2007. ΔCentral Bank as Supervisor Index (Random)/ Central Bank as Financial Sector Supervisor Index (Random) captures random changes in the degree of central bank involvement in banking sector and financial sector supervision, respectively between 2007 and 2012. Financial crisis is a dummy that takes the value one for countries experiencing a systemic banking crisis between 2007 and 2012. ΔSupervisory Practices captures the changes in supervisory practices adopted by a country in 2012 as compared to 2007. Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development. Actions vs Banks/Auditors provides information on the number of actions that have been taken by the supervisor in the period 2006-2010 against banks/auditors. Big4 is a measure of the number of the ten biggest banks supervised by the big four auditing companies in the country. Common Law Legal Origin is a variable for common law countries. Public Credit Registry is a dummy for the presence of public credit registries in the country. Robust standard errors in parentheses. *** denotes significance at a 1% level, ** denotes significance at a 5% level, * denotes significance at a 10% level.
